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(57) Abstract: 

PURPOSE: A method for creating copper metal 
wiring of semiconductor device is provided to 
improve stability, safety, and efficiency of a copper 
metal wire. 

CONSTITUTION: An interHevel insulating membrane 
(13) is created on a dielectric layer(12) after the 
dielectric layer(12) is doped on a semiconductor 
substrate(11). Some part of the interHevel insulating 
membrane(13) is etched to expose the dielectric 
layer(12) with building a contact holed 4). A 
diffusion preventing film(15) covers the inter-level isolating membrane(13) including the contact hole(14). 
A copper seed layer(16) is produced on the diffusion preventing layer(15) using PVD(Physical Vapor 
Deposition) method or CVD(Chemical Vapor Deposition) method without vacuum break. On the copper 
seed layer(16), a copper layer is formed using MOCVD(Metal Organic Chemical Vapor Deposition) method 
or electroplating method without vacuum break. After heat treatment of the copper layer in hydrogen 
reduction method, a copper wiring is made by patterning process. 
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AIE#M ft! 3*12. 2?IESgi*£ ^?a«« S*T&ffi. 4^ SS ^MEim ^Alsfe E£ gg^ 
HSBHI SOI 3^S|£3 StWESW, ?a BH£°J 2>B« S «F»AIH & 

E*0 ±»2| HHd *IS gffflOfl & §H )| 

E la LH XI £ 1d£ B ^g°j ^AlWIOil CCfg »E*1 q?£| HH£j S£ SKIS £S€K?I 

±X}21 ET3E. 

<E2*J ^fi ^^Oil CHS*- gS> 

11: «JE*|| 7|» 12: ESS 

13: «Z> 14: =B|* 

15: »tf ^Al°l IB: :?a AIE& 

17: :?a* 

St 3 Of ^r&b: JP JJ &&J2f 
g gfgg fiKEffl £7*2J 7B| BH£ ^SOil ^ffl ?aSS 32IESSH3 g*t 

of&i, ?a ^ hh*i «ty- ssi ssiihii aoi 2^32^ swol ^a ^ HHd 
sj aag, 98fl 9 «fea vtfAiii ersq ^xra ?a 3^ hh<s as whoi a« 2010. 

aeraiss. ±73. b£ai ±xm ±nz* e~ bK^ni- aus»» sbai^i $1*1 

will AKftta ao. «h<3 xbss v^oiwad e^ b^bcwi aa Afgan a£u, § 

Slh uiTa^og gisKN »E» ±XHH Q 0I# 3S0I 01 El 71 5EI»Q. CD-EM, *MEH » 

Efl 4:^21 i^S^SF 5! I2«StFM tffl»^l Wfl, ^ wi<y°j ma XHfiOll CHW WW a DIM 
1 2^ SSM CHtt §R«OI CH^SJH 2l£ ^gOIO. CD 91 XB££ SEgOl gg 

S! ^a(Cu), g(Au), S(Ae), aVBCCo)* 3»(Cr). UH(Ni) SOI HQ. Oiatt s^g s uinvoi 
SHI, SW O|g(electronjigratlon; 84)3} ±§8^ 01 § (stress tlgration; SM) &2| 6!S|«0I ^4^§r 

a, Tastj ^a s ^?a ftfsoi ya ^§tin a^ ajioid. 

^, »aooi ersa iiissjm a s^y nssas e«$B ^^bi ^e *j& a aas ^souaj 

^01 H5£|H 2i£Dt, OIQfl CKh ?3B 01 St? ^ BHilOl US ^gEIH *MOia ?3 5^ 
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bh£~ *ixh E7iEggi oi§ei ^goi usmaii asm, 27iEsaB 3§skq jjh5?*> 7ei 

A! Em (seed layer)2J g*tt)| g^^oj ggog £ |Q| oiq. gj-gB MEI7l#gsr(PV0)21 0|g 

ISbH S! t^|^§sf(CV0)S# £5bH^ 7S3 StilHAI ^ai- gj 7Ei A|E## 

^Dil 7EI 27IES SUIO0A1 7EI 2 71 E si 5!*!SKn 21 Q. 01 7EI AIE# SSuHl ~ 

(Hi 27IES1 Stt*H>l UHBOil 7EI A|E#(HI tft^fOI ««E|fe SXV3S 7rX|H 21^01, S7|E^ § 
HIOilAi *E|-gEiy(pre-c leaning)^ 7EI Z37IESOI SSEIOI S§ E+^i^h MOiU 4!tfSS XmAI5?l^ 

aeioi aa. 

CttErAI, B IT3B 7EI#1 B7ISESH2S *KL 7EI M&m *!SSr7l 9\*1 SB §§t £! 

2101 S^SjSS SSSKN, 7 El HH22J ££13, 2*§S Si ^sl ^All 21^ ^Efll ± 
X*°J 7E| Wfi S3 tgf HSftHN 3 ^301 2iQ. 

«*}■ B ^ h S°J ^E^il ±Xt°] 7 El HH£ SfBB E2# £01 
1 ^~ m2t §2SfO| ^ISOI H3£l= E^l; #7i 5S|SS 5St* £-71 ^3^1 # 

(Hi s-xi^s #71 s-xi^i ti^ti- ^(hi a shhi 2101 #71 ^ axis* 

7EI A|E#g *j£or= EM: #71 7EI A|E#M §3*1 ^Ofl a SMI SOI #71 7EI 7 

ei#s epi; s> #7i ^eim *oi 231101 aoi #71 7ei#m wspimai 

SSEIt»- ^, 7EI#g lEiyuhCM 7 El BH£!§ S«S>= EP» Ql^OiXlz: 21 i92 

□loh. B E3M S2«KM #A||SI ggePI^ t!€r. 

E la LHAI E life B WS3 ^AlOllQil CCfB ^E*ll ±X[2\ 7EI HHd &2 flS^PI fltJ 

^Xh^ BSEQIQ. 

E lal ^E^ll 715(11)011 E2#(12)M ^^5H2, ES#(12) ^(Hl #2J- ! 3^(1 3)1 

t^a. #2i- §s^(i3)2j m^m ^ t>m es#(12)oi k^ti^ e^^(H)i satiQ. S^^(H) 

1 Mtm ^3^(13) ^Oil ^ a^|5t(15)# ^£t!0. 

HIOilAi, ES#(12)s OIS ^Ex-il 7IB(11)(HI S^OITiLh 2^ E^ §1- 

^ HH2 e B ^ h SCHI ^JtH S2i bHdHF 4:A^ E^ 7^ fi^7|- ^ » 

Xl°l(15)^ gEI7l^§*r^0IU SW7I «5*reiSS TIN, Ta, TaN, WN^ TiAI(N) 10 LH XI lOOOA^ 
= gsf 5h01 ^SSQ. 

E IbM ^§h3. ^^Al°l(15)l ^(Hl 2^EF2I 2101 ^ ^AI^(IB) ^(Hl !E|7|^gsT^ 

OIU m h 7|^^ES 7EIM 10 LHXI lOOOA^J =JHIS ofOI 7EI A|E=(I6)M SSSIO. 

HIOilAi, 7 El A|E#(16)1 ME|7|^§^E^ S*T *HM S^, USSWIAI ^ Alol-Ql, B 

E^ 100 LH XI 500*c(HIAi flAltJCK 

E Icl S^h3, 7E! AIE#(16)1 ^CHI 2ISnHI 2101 7E| A|E#(16) ^CHI 

7l£-gsf(MQCVD)S0IU 37|Eh^!H^ 7EIM t\0\ 7EI#(1?)1 SStlCK 

HIOilAi ^^-^7i s^7i^-gsrgo £ 9Ej#(i?)i mm* s^, s^r be^ 50 lhai 300x5 sfdi, 

^7x-||(precursor)M 5 LH XI 100sccm( standard cubic centimeter per minute) AJSSlKU-. 27xll~ 
(hfac)CuTMVS ^ g7W|- 5^ 3 StJ-fll, (hf ac)CuVTMOS S! S7rXH7r iEt^i 3 Sttfjffl, E^ 
(hfac)CuPENTENE 9 S7WI7h 3 B^X-iiM ArgtlQ. 

27IEsS^5 7E|#(17)1 §*Tg 3?, 7Ej AIE#(16)1 SSt!" ^(Hl SSi&ni 2101 -20 LHXI 150 
*c°J nSMAI 7EIM S*ftfD. 

E Idl S£Sr3, 7Ejs(17)l S«4J- ^Oil 2101 &3 B^i7|01IA1 7EIS(17)1 ^X-iEl 

01^, III Ely SS^S 7EI HH^# SSltr. 

^7|0j|A1, $±&B M?I7|OOA|2| g«EI^ 200 LH A! 700*C°J BECHIA1 1M LH XI 1 AIZ> ^AltlQ. 

^7lt|- B S-SOl ^orS, 7E| HHdl S7| ^I^H 7 El 27|E^^ E^ S^-£7| s^7IS-S^B 
1 0I§^ [IB, 7IS2J ^t!" ^X|S| a A|E# S-HKHIA1 ^ ^A|5| ^ ^E| A|E§1 g^T 

» ^Oil aSErlll^ ^ ^EI-lEiy^m, 27|ESS5:S 7EIM gsf uf^ ^Si Arg5r^^LK B ^ h 
go| ;|swoj S oL 7 El HH^B S^^r7| E~ S§# S5IMI 2101 

3^^H5 2tSOI 01^01X1^ 350IQ. 

Br2h ITOL B ^"SB 7EI HH^Is ^^^r7| SB SSI 3 SIKH 2101 3^£S 2 
tS^I-ESAN, 7I5CHI i4^£^ 2t»dr9 =E|-#Eiy Sgg ^ 21M S3" OrUEK 7 El bfH 

Aigg, 332 S * F 4 V A|§ 2iH, E*j- 2101 4^ ££I7|D)IA1 g^EiM 

01 7E|# §2 AIDfl ^5L|~ g^lOILf 7E| Xfl^HuhOI 7EI BHijSJ 2713 m%m 

M9\ MCI- LrB iXI- ^Eg SI 4= 2i» §§1 7rXIS 21Q. 
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i. ess em E £ A^m 2>s ggeroi &ex-o ?isoi xugEis bm; 

£71 nt* WR^m «a*J- $0)1 SOI £71 »tf ^7351 £011 ^?E| AlEsM ^gSh= B?U; 

£?i ^?ei aiess vol* ^ofl ssiaai aoi £?i ^ei aie#£(hi ^eisi «ssi= epu s 

£1 3<«5 UHd *g 

g^S 2. a 1 *KHI 2JCHA1, 

£?i mt* era^s ■a7itf8*raoiu a*K7i£§*tg£s tin, Ta. TaN. wn,. tiakn) e on= smi 

10 LHAI 1000A2J =]J|S g*f SKA «gE|^ 21s §3E£ Sfe &EX1I £X1SJ 7E| HH2 «« » 
SJ. 

g^tT 3. XII 1 *KHI SiCHAi , 

ISA a ^ E tlA a irAi? IL ^IWil ilA4°. L " n ,000i ° J ^' sra 

g^tJ" 4. XII 1 tfOfl 2J01A1, 

£?i aiesm mepi^s^ses g*r uhoi usswiaj gAieioi. s«r ^e= iqo 

LHXI 500-cOilAI £A|§fe 211 S^Exll ±»2| ?E1 3* HHfl «H. 

5. XII I *KH1 SiOiAl, 

£?i ^eis^ =*-°?\ tm?\&8*WQ\Lt spiesses ^eii g*r era S££i= 21 m igss 

S|= eiEfll iAl^l :?E| 2^ HH2 S3 gfgj. 

6. XII 1 tKHI SJOIAt, 

g^*> 7. SI 6 tfOfl 2J0U1, 

Effll iXl^l 7EI ^ BH£! §£ »BJ. 
g^S 8. XII 1 *Dfl 210U1, 

£71 =?EI#g 3 71 ESSIES g*r& g°, -20 LHXI 150*c2J flgOUl g*T Sfe 21 g 1325 Sfe 

ShEfli ±xh2i qiEis^mass se. 

g^?tl 9. XII I *M SiCHAi, 

I^^l.rSii^S^Ei IS^^a^a" 021 -^ mM m LH *' ,AI2f ^ AIS ^ 3111 
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